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Objective: To investigate the clinical effects of acupuncture after surgical operation in patients with prolapse 
of the lumbar intervertebral disc (PLID). Methods: Sixty-nine patients in this series, who had undergone the 
removal of nucleus pulposus and the intervertebral fusion as well, were randomly divided into a treatment 
group of 35 cases and a control group of 34 cases. The former was treated by acupuncture and conventional 
rehabilitation therapy, and the latter only by the rehabilitation therapy. The therapeutic effects were evaluated 
according to the scoring system stipulated by Japanese Orthopedics Association (JOA). Results: In the 
treatment group, the average functional recovery rates in 3-month, 6-month and one-year periods were 
respectively 49.93%, 90.31% and 95.08%˗while the rates were repesctively 26.24%, 63.42% and 71.36% in 
the control group, showing statistically significant difference between the two groups (P<0.05). Conclusions:
Acupuncture can confirmatively promote the functional recovery for patients with prolapse of the lumbar 
intervertebral disc after surgical removal of nucleus pulposus and with intervertebral fusion. 
Prolapse of the lumbar intervertebral disc (PLID), 
frequently encountered in clinic, and may often 
induce low back and/or leg pain. The incidence is 
1.9%–7.6% in men, and 2.2%5.0% in women.1 For 
the patients who have been treated by conservative 
therapies with no symptomatic relief, the surgical 
removal of nucleus pulposus and the intervertebral 
fusion are usually recommened. From March 2002 to 
October 2005, the authors had treated 69 PLID 
patients by the surgical operation, followed by 
acupuncture treatment for the functional recovery. A 
report follows. 
GENERAL DATA 
From March 2002 to October 2005, 69 patients with 
single segment PLID had undergone the surgical 
removal of nucleus pulposus and the intervertebral 
fusion. After that, they were randomly divided into a 
treatment group and a control group. In the treatment 
group of 35 cases, 19 cases were male and 16 female, 
with the age ranging from 25 to 69 years (mean, 52.3 
years), the duration of symptoms from 6.5–43 months 
(mean, 23.6 months), and the average Japanese 
Orthopedics Association (JOA) score was 8.29. Of 
the 34 cases in the control group, 20 cases were male 
and 14 female, with the age ranging from 9–41 
months (mean, 24.1 months), and the average JOA 
score was 8.33. In this series, the Lesion Location 
was between L3 and in 5 cases, betweem L4 and L5 
in 53 cases, and between L5 and S1 in 11 cases. The 
data were comparable with no significant difference 
between the two groups in age, sex, the symptom 
duration and the preoperative JOA score (P<0.05, 
Table 1).
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Table 1. General data from the two groups 
Group Treatment Control P value 
No. of cases 35 34 - 
Mean age (year) 52.3±7.6 52.5±8.9 0.089*
Sex (male:female) 19:16 20:14 0.916# 
Mean symptom duration (month)  23.6±21.3  24.0±26.8  0.3963c 
Mean preoperative JOA score 8.29±1.3 8.33±1.6 0.092Ƹ
Location of PLID (no. of cases) 
Between L3 and L4 3 2 - 
Between L4 and L5 28 25 - 
Between L5 and S1 4 7 - 
Note: The data are expressed as Mean±SD. *Independent two sample t-test; #two proportion test;ƸWilcoxon’s rank  
sum test. 
METHODS 
After the surgical removal of nucleas pulposus and 
the intervertebral fusion with two parallel cages fixed 
and autogenous cancellous bone grafted, the patients 
in the control group were treated by the conventional 
rehabilitation therapy, such as deaquation and nerve 
nutrition medication, and they were asked to stay in 
bed for 6 weeks. In the treatment group, in addition 
to the rehabilitation therapy, the patients were given 
acupuncture at Shenshu (BL 23), Dachangshu (BL 
25), Baliao (BL 31-34), Zhibian (BL 54)ˈWeizhong 
(BL 40), and Jiaji (EX-B2) to induce the needling 
sensation. After that, the needles inserted at Zhibian 
(BL 54) and Weizhong (BL 40) were connected to the 
G6805 electroacupuncture apparatus to give electric 
stimulation by using the continues wave at frequency 
of 50 Hz for 30 min each time, once a day. And 
cuppong was performed every other day at Weizhong 
(BL 40) after the electric stimulation. One therapeutic 
course lasted 15 days with a 5-day interval courses. 
The patients in this series were given at least 6 
courses of treatment, averaging 7.36 courses.  
Criteria for therapeutic effects 
The therapeutic effects were evaluated according to 
the scoring system stipulated by the Japanese 
Orthopaedic Association (JOA), as shown in Table 2. 
And the function recovery rates calculated with the 
following formula: Functional recovery rate = 
(Postoperatove score – preoperative)/15 preoperative 
score × 100% 
RESULTS 
The patients of both the two groups were followed up 
after the surgical operation, with the JOA scores and 
functional recovery rates shown respectively in Table 
3 and Table 4. 
As shown in Table 3 and Table 4, the JOA scores and 
functional recovery rates in the treatment group were 
significantly higher than those of the control group in 
all the postoperative 3-month, 6-month and one-year 
periods.  
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Table 2. The JOA scoring system for evaluation of the symptoms and signs in PLID patients 
Category Score 
Subjective symptom of Low back pain 
Continuous severe pain 0 
Occasional severe pain 1 
Occasional mild pain 2 
None 3 
Leg pain, tingling, or both 
Continuous severe symptoms 0 
Occasional severe symptoms 1 
Occasional slight symptoms 2 
None 3 
Walking ability 
Able to walk less than 10 m 0 
Able to walk more than 100 m but less than 500 m 1 
Able to walk more than 500 m, but with some leg pain or tingling 2 
Normal 3 
Clinical signs 
Straight leg-raising test (including tight hamstrings) 
Less than 30° 0 
More than 30°, but less than 70° 1 
Normal 2 
Sensory 
Marked disturbance 0 
Slight disturbance (not subjective) 1 
Normal 2 
Motor 
Marked disturbance (manual muscle testing, 3–0) 0 
Slight disturbance (manual muscle testing, 4) 1 
Normal 2 
Table 3. The JOA scores in the two groups ( x ± SD)
Group 1 week preoperative 3 months postoperative 6 months postoperative 1 year postoperative
Treatment 8.29±1.30  11.64±2.30*  14.35±3.30*  14.67±3.50* 
Control 8.33±1.60 10.08±2.00 12.56±3.10 13.09±3.20 
Notes: *P<0.05, as compared with the control group (Wilcoxon's rank sum test). 
Table 4. The functional recovery rates in the two groups 
Group 3 months postoperative 6 months postoperative 1 year postoperative
Treatment 49.93% 90.31% 95.08%
Control 26.24% 63.42% 71.36%
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DISCUSSION 
Prolapse of lumbar intervertebral disc is a 
commonly-seen orthopedic disease with the main 
symptom of lumbocrural pain. The method of 
vertebral lamina fenestration for surgical removal of 
nucleus pulposus is often adopted for treatment of the 
single segment prolapse of lumbar intervertebral disc. 
Acupuncture has the functions of anti-inflammation, 
detumescence, promoting blood circulation and 
dredging collaterals and it has no adverse effects. The 
theories of channels and collaterals are the theoretical 
basis of acupuncture and moxibustion treatment. At 
present, it is held that channels and collaterals are a 
functional complex of nervous, muscular, blood, 
lymphatic and other systems, while the nervous 
system occupies the leading position.2 Some authors 
raise that acupuncture and moxibustion play 
regulative action through the three ways of nerve, 
body fluid and psychological activity.3 Electro- 
acupuncture at Zusanli (ST 36) can reduce 
accumulation of alphahypophamine in supra-optic 
nucleus of the hypothalamus and increase its contents 
in suprachiasmatic nucleus and ventromedial nucleus 
of the hypothalamus, ventral nucleus of the thalamus, 
periaqueductal gray matter of the midbrain, caudate 
nucleus and thoracolumbar spinal cord, but does not 
change its contents in paraventricular nucleus of the 
hypothalamus, anterior pituitary, posterior pituitary 
and plasma. These data indicate that the central 
nervous system is closely related with analgesic 
effect of acupuncture. 4 Acupuncture has been proved 
by a great number of clinical investigation and 
experimental studies to have definite effects in 
alleviation of pain of various kinds, including 
infective pain and hyperalgia. Electroacupuncture 
influences the advance of experimentally 
inflammatory pain through regulating expression of 
N-methyl-D-aspartic acid (NMDA) receptor in 
primary sensory neurons, particularly, in IB4 positive 
small neurons.5 Hypodermiic injection of apisin (1 
mg/kg each day) can inhibit edema of the peripheral 
air passage induced by Freund’s complete adjuvant, 
and the apisin therapy obviously alleviates nocuous 
pain induced by arthritis. Injection of apisin into 
Zusanli (ST 36) of the rat has obvious antagonism on 
the nocuous and inflammatory response of arthritis 
induced by Freund’s complete adjuvant, but its 
injection into distal non-acupoint points has no such 
effect.6 Electroacupuncture given at the hind leg of 
the rat with an enough stimulation strength to excite 
group II and IV afferent neurofibers, especially group 
IV neuoifibers can induce a reflection of hypotension 
of quadriceps muscle thigh mediated by muscular 
sympathetic nerve activity.7 Analgesic effect of 
electroacupuncture on recurrent pain can be induced 
by the releasing amount of endogenous opioid 
peptides and ȕ-endophin in cerebral-spinal fluid.8 At 
present, the indexes for assessment of fusion of 
lumbar vertebrae mainly have radiological indexes 
and clinical functional indexes. But the data of 
radiological indexes can not completely reflect 
recovery of clinical functions. Therefore, in the 
present study, the authors selected the indexes of 
recovery of clinical functions to assess the effects of 
electroacupuncture on recovery of clinical functions 
in the patient of prolapse of lumbar intervertebral 
disc after operation with the most commonly used 
JOA standard at present. In the present paper, there 
were significant differences between the two groups 
in the mean score of JOA 3 months, 6 months and 
one year after the operation with the acupuncture 
group significantly higher than that in the control 
group, indicating that acupuncture has a definite 
therapeutic effect for the patient of surgical removal 
of nucleus pulposus and intervertebral fusion due to 
prolapse of lumbar intervertebral disc, which is 
identical to the above research results. It is held that 
acupuncture and moxibustion exert regulative action 
via the nervous, body fluid and mental ways, while 
nervous regulation may play an important role in a 
shorter time, and body fluid and mental activity may 
play an important role in a longer period of time. 
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